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Project Abstract

The North Carolina Broadband Rigor in Mapping (NC BRIM) project proposes to utilize an
innovative, multi-modal approach to collect comprehensive and accurate state-level mapping
data. This will ultimately lead to highly accurate state-level broadband maps, which will be vital
toward the development and maintenance of a national broadband map. The planning component
of the project focuses on statewide initiatives designed to encourage broadband availability,
uptake and use by North Carolina’s citizens and businesses. Full project details are contained
within the executive summary and narrative section of the application package.

The work in the initial year (2001) of the e-NC Authority demonstrates that, currently with
roughly the same staff as 2001-2002, the e-NC Authority can complete successfully the proposed
workload that is laid out in this federal grant application. In addition to this federal grant
application of 83,157,931, there will be anticipated unobligated funding available to meet non-
match operational expenditures of $2,343,248.
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Executive Summary — North Carolina Broadband — Rigor in Mapping (NC BRIM)

Since 2001, the e-NC Authority has acted on its legislative mandate to develop and maintain a
map that depicts that status of broadband availability in the state (http:/www.e-

nc.org/ARRA _Underserved/NC_Underserved_rural CB081009.pdf). The map evolved over
time from a static, county-based representation that was updated annually to its current
interactive format. Today, this broadband map provides users with information on the
availability of DSL, cable-modem and wireless broadband services at the address level in a GIS-
based searchable format. While advances in the technology used to develop, display and update
the map have made it more generally useful, problems in the collection and verification of
underlying provider-supplied information continue to limit its true value. Inconsistencies in the
type, accuracy, completeness and currency of information supplied by some providers make it
difficult to determine with sufficient confidence true levels of connectivity access. If using the
current approach, it will be extremely difficult to meet the objectives specified in the Broadband
Data Development Program for semi-annual submission of comprehensive and granular updates
to populate a national broadband map.

The e-NC Authority (through its fiscal administrator, the N.C. Rural Economic Development
Center) respectfully requests a grant of $2,723,132 from the National Telecommunications and
Information Administration (NTIA) to test and validate an alternative approach to broadband
data collection through a highly structured experimental protocol. Matching in-kind
contributions of $702,093 (20.5 percent) have been identified. Promising third-party Web-
enabled data mining methods will develop and deliver a map and underlying data to the NTIA by
Nov. 1, 2009. Data collected using this method will be augmented with wireless access data
gathered using GIS-based technology and field sampling. Results will be tested and validated
through comparisons between two approaches that are more conventional: new or existing data
supplied by providers, and data collected directly from citizens and businesses through telephone
surveys and/or field census that will begin in the fourth quarter of 2009. Monthly meetings
between the e-NC Authority and its corporate, university and nonprofit partner organizations will
facilitate information exchange and assessment.

Expert outside evaluators skilled in mathematical modeling will join partnering organizations
and the e-NC Authority in spring 2010 to evaluate the results of this experiment. They will
recommend an optimal method or combination of methods the state will use to supply data to
NTIA going forward. Representatives of the NTIA and FCC will be invited to participate in this
data confab. At a minimum, NC BRIM will improve the state’s broadband map. Realistically, it
may provide a national model for acquisition of connectivity data that is accurate, current,
comprehensive and verifiable through a process that is transparent, expedient and cost effective.

Both the process employed and the data collected through March 2010 will directly enhance
capacity at state and local levels to plan BTOP initiatives to encourage broadband availability,
uptake and use by citizens and businesses. It will complement an extensive middle-mile request
being submitted by MCNC and facilitate a request that the e-NC Authority will submit to the
NTIA and FCC to pilot an adaptation of the Lifeline/Link-Up programs to provide broadband.
Support would also be provided to establish a high-level North Carolina Broadband Innovation
Group (NC BIG) to engage government and private sector leaders in efforts to optimize
broadband planning and investments.
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The -NC Authority requests for mapping $2, 723,132 in federal dollars that will be
matched in-kind with $702,093 from the e-NC Authority for a total mapping project costs
of $3,425,225.

The Need for Better Information

The connectivity vision for North Carolina is this: adequate universal access and sound polices to
ensure on-going investments that will develop and deliver innovative applications and services at
competitive speeds and bandwidth to tech-savvy end users. This is the vision that will deliver
sustainable competitiveness in the 21% century. The need to stimulate realization of this vision is
critical — North Carolina is being slammed by record-setting budget deficits that reflect a 20+
percent decline (more than $4 billion) in state revenues over the past fiscal year. The state is
further stressed by high population growth fueled by an influx of economic refugees: North
Carolina currently ranks tenth in population with projections that it will rank as seventh within
15 years. In June 2009, the state had the nation’s seventh highest unemployment rate at 11.2
percent.

The N.C. General Assembly had the foresight to recognize early on that broadband Internet had
to be part of the strategy to move the state forward. During the last 8 years, the state has invested
more than $9.27 million in efforts to connect rural North Carolina and expand the use of
broadband Internet. This sum was augmented with $30 million donated by a nonprofit, MCNC,
$2 million from private foundations and $2 million in grants from federal agencies.
Telecommunication providers worked cooperatively with the e-NC Authority to make high-
speed Internet services available to North Carolina citizens, particularly those in rural areas
where challenges to broadband access are many. Despite significant progress, recent citizen
surveys found that overall broadband uptake by North Carolina citizens residing in rural counties
is only 34 percent. Preliminary research conducted by the e-NC Authority since February 2009
reveals that 6 of the state’s 100 counties contain unserved (Exhibit 1) and 60 have underserved
(Exhibit 2) census blocks and that all of these 66 counties are rural. Rural connectivity
challenges in North Carolina are truly significant; more than 49 percent of the state’s citizens
live in rural counties, making North Carolina home to the second largest number of rural citizens
in the country.

Progress has been significant but the need to make further investments in broadband
infrastructure, and in planning and demand stimulating programs, must be made to reach
vulnerable popuations that are not yet online is pressing. It is in the public’s best interest that
state and federal broadband investments be based on information that is complete, verifiable and
current, and that the methods used to obtain that information be rigorous, transparent and
reproducible. The e-NC Authority has designed an 8 month research and development effort that
is the core activity of the broadband mapping request detailed in the following sections. Please
note that specific aspects of the project workplan and partnership agreements are not finalized.

! North Carolinians Online Tracking Home Computers and Internet Access in North Carolina Citizens Surveys 1999
to 2008. November 2008. Dr. Ken Wilson, East Carolina University. Accessed at www.e-nc.org



“Wnsal [euy ay) 196 o) Jas ay) o} paydde
USY} SEM UOIHUYSP |edny-UON/jBINY ayl

60/01/8 '£002 "1€ 12quu23Q jo SE Jualna EleQ ‘PBAOLUBL BJOM 2UIINO pad By
i , UM pauiejuod £|inj Jou aJe Jey) Jo a0IAIeS
S3|qRUEA JIO pue suoneleA [eolydeboab ‘ejep :

Bumodas Buisnoy pue uoijejndod 'sease asias Buiddepano LUBPOLLI 8]qED BUIOS dABY JEL) SK20}g SnSuaD

Aq pajosye ale sabejusalad ayisodwo?) “sabejussiad siapinoid . _
901/U3s puegpeolg Jo sabelsane Jou ase sabejusolad ayisodwo) . Alige|iea. 1S4 %01 => 9ABY SBaJR 850y .w

‘ejep 4oans ||e Jo uofejodiajut pue ‘seale 8o1SS TS pue .nMMMm:D. se uwwwm_umu.“ nmsoM:wmuww_“meo

3|qes 'ejep JoBJ) SNSUaD ‘siapiroid wol ejep Jo sishleue s,ON- 1S30UV Uk SPIdSp Suine pal sy

w0y paAuap alom pajuasald sabejuasiad adiuas pueqpeolg

$H00|g SNSUBY) [einy paAIasuN _U
Rungeneay obesony 1sQ %04 => [ |

‘apew ase
s53Ua)8|dWwod 10 ADBINJOE JO suonejuasaidas
ou pue Ajiqe Jno Jo }sag 3y} O} palqUIaSSE Udaq
sey dew siy) uo pajussaidal UoHEULIOJU] dY )

*sjuelb pueqpeolg vy Jo} buikidde ul ysassiu
aAeY oum sanled 0] aOUIBAUOD B SE AUoLINy
ON-2 ay) Aq p3J93]j03 uaaq Sey UoleuLIofU ay |

90IAI9S WapO 3|qeD INOYIAA PUE 1Sd %0L=>
SY00|g Snsua) Jeiny pPaAIasuU() euljoJe)) YUON

T 3TqTUXE




"2002Z ' L€ Jequiesaq JO Se Juaund ejeq

‘SajqeLIeA 19YJ0 pue suolelen [eoydeiboab ‘eyep
Buipodas Buisnoy pue uoge|ndod ‘sease aoinses Buiddepsao
60/01/8 Aq pajoaye ase sabejuaoiad aysodwo) "sabejuasiad stopiaoid ‘apell ole ssausia|duiod

201M8s pueqpeoig Jo sabelane Jou ale sabejuadiad a)sodwon 10 AoeInooe Jo suolejuasaidal
*ejep yons [je jo uonejodiajul pue ‘seale s01BS TS pue ou pue Ajige no jo Isaq sy} 0}

9|qed ‘BlED JOB1} SNSUSD ‘SIAPIA0Id WOl BJEP JO SISAjeue s, ON-2 pojquiesse uasq sey dew siyy
woJ paALap siam pajussald sabejuaniad adlAlas puegpeoig Uo pajuasaidal uoneuLIojul BY |

‘sjuelb pueqpeolg V¥V Joj
Buifidde ui }sassiul aney oym
soiped 0} 9OUBIUBAUOD € SB
‘neaing Auoyiny ON-o 8y Aq pajeijoo
SNsSUS) "S'N 8y} JO sSNSUSD [eluuadap isaje| au) Ul pauysp udag skey uoljeuLIojul ay |
se Alojiia] pajeindod Ajasusp e sueswl gale paziueqln ue
‘eale [eins Jo uopnluysp 3y} Jo sasodind Jo4 ‘sjuenqeyul
000'05 uey) Jojeasb jo uopejndod B sey ey} UMO IO
Ao e 0} Juaoelpe pue snonbiuod eale paziueqn ue g Io
‘sjuepqeyul 000'0Z Uey) 19jealb jo uonendod e sey jey) $H400|g SNsue paaasIopun D
eaje pajerodiooul Jo ‘UMO} 'AII0 W CL UM pajeso] jou
S oIym ‘snsual) sy Jo nealng Sy} JO SNSUID jeluUSI3P
Jsale| oy Aq pawiuoo se ‘eale Aue suesw eale [einy

*papIo Uaaq aAey AsU) ‘90IAI8S WIBPOW B|qeD SeY
%00]g 8y} jo ped Jo eale Aligeliene 1SA %0S- %01 U} UM Jou
S1 %9019 a1)us Y} asnesaq Ing ‘Alenb Kew syo0|g sNsuad JsU0

991AI3S WSPON 3]qeD INOYJIM Pue IS %0S - %01
$)290|g SNSUa) Jeiny paAlasiapuf

z Itqruxa




NC Broadband Rigor in Mapping (NC BRIM)
Program Narrative August 14, 2009

1. Data

(a) Data Gathering
NC BRIM is designed to optimize the broadband data collection and mapping process employed
by the e-NC Authority. The method employed since 2002 has involved informed manipulation of
data supplied directly to the e-NC Authority by broadband service provider companies. Results
obtained thusly have been validated at the margin by results extrapolated from consumer surveys
that were part of the semi-annual N.C. Citizens Online study conducted by Dr. Ken Wilson,
professor at East Carolina University. Data gathered is used by the e-NC Authority in meeting its
legislative mandate to provide annual broadband status reports to the N.C. General Assembly
and to guide the e-NC Authority in the strategic allocation of limited broadband infrastructure
incentive funds that it managed toward the most unserved/underserved communities.

Description of existing data collection methodology — The e-NC Authority has gathered high-
speed Internet access data (HSIA) from all telcos and cable companies in North Carolina since
2002. Fixed wireless data has also been collected but not included in calculations because it was
unreliable. Satellite companies would not provide data. The e-NC Authority has posted on its
Web site an annual 100 County Report (2002 through 2007) that names the providers serving
each county, their area of service and a composite percentage of cable/telco HSIA for each
county. The e-NC Authority utilizes data that companies provide to the FCC on the required 477
forms as baseline information for the state’s broadband map. While some providers were
consistently forthcoming, others proved increasingly reluctant to provide the requested data,
despite the e-NC Authority having agreed to terms of non-disclosure. As a result, the existing
data collection process has become an extremely labor- and time-intensive endeavor yielding
results that are often incomplete and difficult to verify. The e-NC Authority welcomes the
opportunity presented by NTIA through the State Broadband Data Program (SBDP) to explore
new options for improving all aspects of North Carolina’s broadband mapping efforts.

Promising alternative data sources — The e-NC Authority has identified two promising
approaches to obtaining high-value broadband data that we propose to test over the first 8
months of the project: (1) Web-enabled data mining, and (2) radio wave propagation models for
existing mobile and fixed wireless broadband. Both methodologies utilize innovative
technologies and proprietary processes that will deliver high-value results, as demonstrated in
preliminary data capture experiments. Both methodologies have the advantage of not requiring
the input of providers, thus avoiding the compliance and delay issues that have impeded previous
collection efforts. At this point, it appears possible that the full spectrum of data specified in
Appendix A, Technical Appendix of the SBDP NOFA could be satisfied using one or both of the
methods.

Research Protocol — NC BRIM will identify, test and validate an optimal methodology to gather
and verify North Carolina broadband data. Data collected through three distinct modalities —
technology-enable independent market data, provider-supplied market data, and consumer-
provided empirical data will be compared head-to-head and cross-validated. Research faculty at
four leading academic institutions will assist the e-NC Authority in evaluating the results of these
various modalities against the content and timing requirements of the FCC and NTIA. The
methodology employed to extract data for each modality and the milestones for the proposed
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evaluation are described below. The flow of activities in the project work plan is captured in the
timeline that is found in Section 3. Expedient Data Delivery.

Independent technology-enabled data collection

(1) Leading-edge Web-enabled data mining techniques will be applied to extracting data
sets that reveal information needed to satisfy NTIA’s specified data mapping requirements.
Companies under consideration for this initiative have years of experience providing telcos and
cable companies with strategic intelligence reports about their competitors. This solution is
inherently provider neutral and accountable in that it involves complex proprietary “deep Web
crawling” algorithms. This technique, in conjunction with comprehensive telecom omnibus
survey research, will capture all provider data. The e-NC Authority will work directly with the
selected data mining company to ensure that the information obtained meets state and national
mapping requirements. Data from a first pull will be used to satisfy the Nov. 1, 2009 delivery
goal, with both the process and product of this approach carefully evaluated and refined over
coming months to ensure that the final data set delivered to NTIA on or before Feb. 1, 2010 is
complete and accurate.

(2) Radio wave wireless propagation studies using proprietary models will be used to
identify regions in the state that are unserved or underserved by fixed and/or mobile wireless
Internet services. The model will use high spatial resolution Digital Elevation Models derived
from statewide Light Elevation and Ranging (LIDAR) and empirical formulas to capture the
effect of natural terrain, vegetation, vegetation interference and the behavior of radio waves in
space. All geospatial data sets will be converted to the WGS 1984 geographic coordinating
system. An assessment and validation of the model will be accomplished through signal strength
data collected from drive tests and field sampling subjected to statistical analysis, in order to both
calibrate and determine the overall accuracy of the modeling process. The nature of the methods
and results will be provided through metadata using the Federal Geospatial Data Content
(FGDC) standards.

Provider-supplied market data — The e-NC Authority will communicate with all providers in
the state about the national broadband mapping effort and the role that the e-NC Authority,
acting on behalf of the state, has in supplying broadband service information to the NTIA over
the next 5 years. Providers will be encouraged to voluntarily submit requested data directly to the
e-NC Authority. Appropriate arrangements will be made and agreements reached regarding the
treatment of confidential information, in compliance with state laws (see Section 1(d) Data
Security and Confidentiality), and the requirements noted in the filing of the Broadband Mapping
NOFA in the Federal Register.

? For example, the data mining approach should deliver the following fields of information on each provider in the
state: market, company, offer id, offer brand name, monthly charge, setup charge, additional promotional value
standard monthly charge, standard setup charge, term commitment, downstream speed, upstream speed, e-mail
accounts, Web storage (MB), virus protection, firewall, parental controls, pop-up blocker, spam filter, 24/7 customer
support and offer notes.
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Consumer-Supplied Data — Empirical citizen and business consumer data will be obtained
through an extrapolated census in select counties and through an online survey and data analysis
platform, both of which can capture information from citizens and businesses.

(1) Extrapolated census — This will be a multi-partner initiative that actually serves several
purposes within the broader North Carolina broadband stimulus strategy. The e-NC Authority
conducts regular statewide citizen surveys that query people on the availability of computers and
the Internet in their homes and communities, and about their attitudes and usage characteristics
of the Internet (see the description in the Planning Narrative that accompanies this document).
Although these surveys do not target businesses, they can serve as a model for survey efforts that
will be part of the data gathered to validate the mapping methodologies. From previous citizen
surveys, the e-NC Authority has learned that carefully crafted stratified random sampling is a
cost-effective means of gathering usable information. Dr. Ken Wilson, a faculty member at East
Carolina University who designed and managed four preceding citizen surveys, will join Dr.
Nick Didow of the Kenan Institute for Private Enterprise at UNC-Chapel Hill in creating a
survey instrument and a stratified random sample design. The sample will be comprised of a
small number of counties whose collective profiles along a specified spectrum of attributes’
adequately mirror the profile of the state as a whole. Intensive sampling results from these
counties will be extrapolated to the entire state, using established statistical techniques.
Information from this census will inform the various components of the state’s broadband
planning efforts.

Three regional nonprofits engaged in community and economic development will be recruited as
partnering local survey centers. A local team leader and seven surveyors will be hired for 8 and 6
weeks, respectively for each location, creating at least 24 much-needed jobs in counties with
double-digit unemployment. Work-study students and displaced workers will be targeted for
these positions. This effort will provide support for the nonprofits and build market research
capabilities in regions that lack a major research university presence.

(2) E-Solutions online survey and data analysis — Tentative agreements are being explored
with potential corporate partners specializing in econometric analysis and broadband network
deployments. These firms have proprietary benchmarking survey and data analysis platforms to
collect data directly from individual businesses, organizations, institutions and households.
Private data collected directly from users is the most robust method for developing relative
analysis of broadband uses and benefits. Results from businesses are often the missing element
that this data pull will overcome. This effort and its broader applications in planning initiatives is
described more fully in the attached

Technical Advisory Group (TAG) — Principals from each partnering organization and
contractor will join the e-NC Authority and the evaluators in a monthly virtual meeting to
facilitate project coordination and information flow. The e-NC Authority will ask representatives
from the state’s Center for Geographical Information, Geographical Information Coordinating
Council, MCNC and others with a vested interest in broadband networks to join the group. This
core group will advise the e-NC Authority through the data gathering and analysis portions of the

* . For example, the sample will be carefully constructed to accurately reflect the rurality, ethnic diversity, age,
education, income, employment, telephone service and industry mix characteristics of the state overall,
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project. TAG will transition in composition and focus to provide support to regional planning
efforts as the overall mapping and planning project moves into the second year.

Data Confab — In April 2010, the e-NC Authority will convene a summit discussion of NC
BRIM. Principals from each partnering organization and contractor will join the evaluation team
and the e-NC Authority in a robust shake down session to evaluate the relative merits of the
various data gathering methods used in the preceding months. The evaluators will have all results
in advance of this meeting and will be prepared to lead the discussion. This discussion will roll
into a process for developing a recommend best practice of gathering broadband mapping for
North Carolina. The e-NC Authority will invite program officers and principals from the NTIA
and FCC to attend the summit and participate in discussions.

Project Evaluation —Four individuals with strong knowledge of research design, data analysis
and modeling and broadband deployment issues in North Carolina have tentatively agreed to
consult with the e-NC Authority in the assessment of NC BRIM results. They include Dr.
Edward Feser, professor and head of Urban and Regional Planning and professor of Agricultural
and Consumer Economics at the University of Illinois-Champaign-Urbana, Dr. Nick Dominic, a
specialist in mathematical modeling at UNC-Charlotte, Dr. Anthony Esterline of the School of
Engineering at N.C. A&T State University and Dr. Ken Wilson will of East Carolina University.
This expert team will work with the e-NC Authority to finalize the research design, will
participate with the Technical Advisory Group in the data confab in April where NC BRIM
results will be analyzed and will contribute to development of the final recommendations and
project report that will be submitted to the NTIA in July 2010.

(b) Accuracy and Verifiability
One of the major problems with the mapping efforts to date has been the inherent difficulty of
verifying data accuracy reported by providers and inconsistent definitions of service among the
different categories of providers, e.g., cable companies and telcos. Compliance with requests for
data vary widely among the individual providers and the time required to obtain the data can
mean that it is obsolete before it is imported to the map. NC BRIM focuses on testing promising
methods of data acquisition that bypasses providers to obtain some, or possibly all, of the
mapping information required by NTIA. A three-pronged approach that is described in Section 1
(a) Data Gathering, will be used to obtain at least the following five distinct data sets: (1) Web-
enabled data mining; (2) GIS-enabled wireless propagation studies that will be internally-
validated by field studies and surveys; (3) empirical business and community anchor data
obtained directly from end-users; (4) empirical citizen end-user data obtained directly through
statistically-valid survey sampling; and (5) provider data obtained directly through their online
input to the e-NC Authority’s Service Provider Update application or in response to regular
information update requests. These data will be used to develop maps that will undergo a
rigorous examination of data gathering methodology by the NC BRIM Technical Advisory
Group and four independent evaluators that are expert in the fields of database design and
analysis, predictive mathematical modeling, econometrics and statistical interpretation during
March and April 2010.






